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1020030043846 #^ <H7}: 2003/10/22 

1. ^^^H 7l7fl^ ^-^o] 7l#^-0|: 

% y A — , ^1 7><^7Hl7il rfl-g-^, JL^ HHEi * ^A]^> c| 

^]^>7l ^1* o]c-1^ ^-g-tg # 7>^^ ^(Ethernet Passive 

Optical Net work) <>1| ^tt 

2. *^o] Sfl^SJ-Bjji 71 31} ^1 

^ £ ^71 ^^^l?l7l S^^f 71^-tb ^^EiS =^ 

3. ^fl^ <M 

■& ^c]^ (Ethernet) # 7>^7> ^1 5U<H^ . u o v ^ ^t^^-eI 

IPC Internet Protocol) ^ UMiH* # 7i€^*H ^^>^ 

OLTCOptical Line Terminal); <#7] OLTS^-E]^ # ^IJl-I- «H #7l a<M7<£# HS-Q # 
71 ^1^1- *><^ #/# ^fsU, -#7) «<H7^ ^^HrS. ^■ 

*4! US. g ^"71 U-47«8# ^ 3J±* «a^^o> ^"71 OLTS #3*Rr ONTCOptical 
Network terminal); ^ A oM OLTS-f-E] 4\ <&3L% #7l cH^°] 0NT*S. ^-sf^ji, # 7 1 
ONT-i-S^-E^ Aljr-i- ^-71 OLTS ^Sj-fe- % §-s)-7l# 
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1^ 



1020030043846 #^ <Qt-\: 2003/10/22 

4. ^-^^ -§-£ 



£ 2 



# n o v , EDFA, QAM, HJ-£ ^ -§-^- 
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1020030043846 %^ ^7}: 2003/10/22 

^ *-a -8-^* fl* # 7><y^> ^{Ethernet Passive Optical Network for 

Convergence of Broadcasting and Telecommunication} 



£ 3 £ ^ofl ^-§-^5. U-^-^ ^2)-^ £Al*V 



Hh£/<8# ^«)^# afl^SM ^tr ^I^a 1 ^r-S-^ # 7><y7]- ^(Ethernet Passive 
Optical Network) ^rtb 3H^. 
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1020030043846 #^ 2003/10/22 

^l^-^>7l ^SjH^r 100 Mb/s HMe^ #^°] €-2-^>cf. ^14, ^^fl^ ^Jl 50 Mb/s 

^1 31 ol Ei ^l^l -|--4tr xDSL°M Tflo]^- 2.^ (cable modem) ^-§-^=, Jl# 

^ C-HojEi A^ti]i ^ ^Al^V t^]^ ^/^ Aitil^o] ^^.o] 7>^*V 31^ #^ 0 M) Cfl^ 
^7> Jl^i^Jl, o]o\] HJ-^ O.S # 7>^^> ^A]£]J1 olOcj ^^]^ O.S ^ 7> 

°l^^r # 7><a^>^ ATM 7la>2] ATM-PON, WDM 7l WDM-PON, 7}^ 9] 

°l^^-P0N ^ t^tt % 7}<%7}i#o} ^^cfl, ^ti> 7^^151 Jl^ # *I^-g: 

W ^-^-S (Ethernet) ^r-g-^ % 7}<$x}t&*\ FTTHCFiber To The Home) ^27} 

o]x^-P0N<Hl>H^ cflo}E^ OLT^]^ ONTl-S.^ 1550 nm^ s^* A>-g-s><^ 1.25 

Gb/s^ Gigabit Ethernet^] JL-^ ^wKn, 0NT1-S^-Hi OLTS^ 1310 nm^ ^r-g-^r^ 
1.25 Gb/s^ 7l7>H]H °1 3 ^(Gigabit Ethernet) *l*Sh=r. ^uj., # 7}<$7\ ^ o] 

-g-tt y o v ^ ^til^ofl cfltr JS.^-7} f^}^ o]^^-P0Nofl^£ ^-g-^- ^^ol 

^l7l5l<H #l=f. 0 1# ^H*H £ H M-El-VE «>^T CflojE^ Cf^- S}-^ 7}x]^ 

u o^ 4lJ:-g- 4^ °l-g-*M 0NT#S ^*Rr (overlay) ^ ^-g- «J-*H 
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1020030043846 t^ ^7 r : 2003/10/22 

<io> £ i ofl £Al^ «>ofl 4^, « 0 >^ -f-A] -g-^g- ^tr ^SHSl 7><9*> 

OLKOptical Line Terminal )( 100) , 0LT( 100)3. ^-Ei 3;s.# A}-g-*}s. *l^:*rfe A}-8-*r^r 

^V^]o] ONTCOptical Network Terminal ) (200-1, 200-N), # *J*M (118) , ZLS]J1 

OLT(100)2r t=K^ 0NT( 200-1, 200-N )♦ ^^Rr ^=H=r. 

<n> a d OLT(100)^ 1H^<M- H o v * A JM # €**H(115, 

116) #f^r°1(li7) ^*>J1, IPC Internet Protocol) sf-^Ei (111)1- IP ^^El 

^-a] cflolBll- t^liS ^Bl^(112) 31(113), 0NTC200-1, 200-N) 

IP £r^Ei (lll)l- IP 

<i2> nelJl, 0NT(200-1, 200-N)^ u o v ^ ^i* a o v # ^^1 71(119-1, 119-N)» ^rHl«r 

JL ^ STB(SetTop Box) (122-1, 122-N)« >\] Q]o]&\±= 

^71(120-1, 120-N)# -f-sfl ^^%o> E-P0N 0NT 7}^ ^3^(123-1, 123-N)* -f-*fl >M"8-*H 
711 ^^>J1 Al~g-*}5.JfBl w>o. ^a] dlolE-1^ E-P0N 0NT 7l^ ^5^(123-1, 123-N)# -§-*fl 
^wlo} uliE£c ^.Al 71(121-1, 121-N)» -f-sfl 0LT( 100)3 ^tr*}. 

<13> olsq. ^-g- f^sflo} hj.^ ^-g-s}^ old^-poN ^S^Hfe OLTdOOHH 0NT(200-1, 

200-N) l-S ^l^ia ^ ^l^>7l ^*flAi^ Al^o) ^a.o. ^y]. o| ^- - 

^■71 ol EDFA(Erbium Doped Fiber Ampl if ier)(117)# *l£-3. tr4. ^th °>^^. ^J-^ol o>i^ 
^^1^ iH^-i" ^-§-^ ^-M^ c^l^ ^ ^7> ^o>^j ^ ji7>^ EDFA( 117)7} «V 
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1020030043846 %^ <£x}: 2003/10/22 

<14> HZ)JL, H.S. wv^ *flv|,g. 0NK200-1, 200-N)S. ^ ^t}7] nfl^-ofl 0NT( 200-1, 

200-N)^l^^ ^ <M*M ^ ^! #5L, -f^tb ^ ^ ^-§r 

<is> zlbIji, ^ 4^^t^ ^^1^ «<M^<?> <^We} ntl, 3*1^ 
-§-*}7i7> ^^q-^ ^*fl3# 

<16> =LB]JL, ^sfl olc^-PQN^-Hfe 0NT(200-1, 200-N)S.-^-E^ 0LT( 100)5. tfl^ <H*3 

^iL» ##1- ##-8- 3-*>Jl SJW ufl-g-<Hl ^ ^ 7l ^o. ^^^ 7] 

7]- <H^r}^ olcf. 



A oM^ ^ ^1^-8: *M^>7l ^|o>^ £0.3.. 7>^7Hl7fl JL^, tfl 

-g-^ 3M3^zv q^i^ y o^/^^* *«^*Rr «o v * 

SESh t^f, OLT^H 7}<Q*}7} 3|SRr h 0 ># >9«}*H 0NT5. #^-°-3.*| 

^ «o v ^ ^-§-* ^t!: EDFA1- A>-g-*l-*l ^ C | i ONT^ofl 7-1 7>, ^a}-^ « o v^ ^A]_g_ ^ ^A] 

5£*>, £ t^lU <>m 2} W 7>9jA>l-o] ZLS}-^ t^ig ojAj" 

* ^^^cfl oic^A^I QoSCQuality of Service)* £.#*k ^ *}^$] =L ^r^o] oicf. 
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So 



1020030043846 #^ 2003/10/22 



<2i> ^-71 5} ^.aj-fc ^§1-71 t^£r, old 131 (Ethernet) ^r-§-^ # 7>°jx> ° o >(P0N : 

Passive Optical Network)^ &°H , ^->M H o v ^ ^-^rSJfd 4^ 1H7<3 

# cflolE^» Z}-Z}-°] A>^-7>S.^-Bl Sl ^/^tf ^i^l ^ i^^M #7] Z^o} A>-g- 

7} ^-^^ t^H^ ^^-*V U-47<£# ^1^2} IPC Internet Protocol) 

dl o] Ei 1- # ^Str -S-^l 7ll-^*H OLKOptical Line Terminal); # 

^«r*>^, ^«r^ ^/^^ 41JL-I- ^r^HrS. 4^tr ^/^ ^iL^r #71 

£ ^7l A>^-^>5. ^71 Aj-g-*l-ji.JfEi A]Jr ^ Aj-7l ^/OJAJ- 

^ «a^^: 0 > A o v 7] OLTiiL #^* r ^ 0NT(0ptical Network terminal); ^ #7l 0LT 

S^-E-lsl ^-71 d^oi 0NT-1-S £-4^1, ^"71 cf^sl 0NT1:5.-^E| °] a] jr^. Aj- 7 ] 0LT 

<22> ol^K s^-a- ^-s*f°i ^3<H| ^ «|I-3*H# #xfl*| ^ 

31 *V, -M^H 91°)*], ^} 7} ^ ^ofl rfltr ^^l^^l -£^<>1 ^ 

t^oi ^.xll- 1-^^>711 Jil ^ ^r}ji ^s)^ ^-f zi ^Mltr ^tr^K 

<23> £ 2 ^ ^ofl 4^ ^ 3tr # 7>^7> nj-ol <£^X\6% 

^^£olc]-. 
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1020030043846 %^ ^^>: 2003/10/22 

<24> ^ofl nj-s old^l % 7}<£x\ " 0 Kgr 0LT(300) , # (215), 167fl 

^ 0NTC400-1 ^H*l 400-16)5. ^^tf. H^Jl, 0NT(400-1 i-fl*l 400-16)^ *}M-Sl a> 

-§-*HI ^^-^cf. ^, ^>M-^ ^l~§-*}# 0NT7> 3^r*r>H ^cf. 

< 25 > # 1^1 *r€- ol^^ # 7 ><^} ^ ^sjiL^, ^ 

0LT(300)^ MPEGCMotion Picture Experts Group) ^ ^ HM^* ^ ^ *f ^ ^tHV^ 

« ^ 2^*1(21), ONK400-1 ifl*l 400-16)5.-^0} ^ *fl^ ^sM- i^o]- z^o} ^/ 
-id^^M ^ *1H 4lJi# y <H7<^o v *ti\i ^ ^^1(21)^1 ^^Hr 1H7<8 
# *im ^H^(26), ^/^-^ *fl\i ^ 2.$l*l(2iH U-47<{§# *fl\i 

-§: ^*lll $2^ QAMCQuadrature Amplitude Modulation) $2:71(22-1, 22-2, 23-1, 23-2), 
QAM $271(22-1, 22-2, 23-1, 23-2H1 QAM $2^1 a <H7<^ <4J:» ^Wtt ^ 

71(24), IH 1 /^ # $2^ ^ ^71(25), dl°lE-l# ^ IP ig-om 

ol^-PON 0LT 7l^ ^^(28)5 5}-f^*l-7l ^ *r IP eH-3(27), o]^ ^-PON^I 0LT 7l^# 
*lH]*Hr olDlvji_po N 0LT 71^ ^Bl^-(28), ONK400-1 tfl^l 400-16)5. dH^* # $ 

2*M % ^ a] 71(29), 0NK400-1 ifl*l 400-16)5. ^-E^ % a]5L# 

^1Jl5 # ^^1 71(210), # $2^ ^IJKXdown)^ % $2^ ^/^ <JJl( 

A- B )» WDM 71 (211)1: SW^f. 

<26> *V^, 0NT(400-1)(^7)A^ 400-131 <^1# uj.^*] 0NT #S] £tsf£^ *V 

cf.)^ # ^lis -f-<0 ^^(Xqown)^ iHV^tf ^I^i(Xb)* 3-3*Hir WDM 7l#ei 

(216), -g-sm 0LT(300)S-¥-Ei ^a] a]s( Adqwn)!" ^1 a}Jl5 $^>^ # 

^71(217), 0LT(300)5 A>-g-7>S^-Ei £1 -f-A] a]Jl 4 # ^^((Xup)^. 3^1*Rr % &*\7] 
(218), 0NK400-1) 71^-g: *iE}SRr 0NT 7l^ ^e)-?-(220), ^/^^ ^( A. 
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1020030043846 %^ 2003/10/22 

B )« ^4l*H ^71 AllS. ^«r*Rr % ^4! 71(219), &7] «<H7<8# H3L^r 

a]^ £ ^-e^Kr § 4 71(221), z^^l 0NK400-1 tfl*l 400-16 H ^£ 
^« o. ^ Al^s- iHV^ 4€*H= QAM 4^71(222, 223)1- 5. 

<27> ^-71^1 7 >^1^ old^l-pON^l ^^-i: ^Ji^, ^ -f-^l(0LT°)H 0NT 

<28> ^ Cl^l^ wj-^ c-flolE^ ^ t^ig tflolE^ «o V ^/^^ ^ ^ ^ *1 (21)j£. 

^£4. ^BlJI, ^ 7>^^>(0NT)^ Al^^>7ll- Qi5}±r »<M7<3# ^ 

<29> olnfl, zl- 7pJ^>(0NT)^ ^1^^711- ^*Rr 1H7<3# ^>-§-^>#ol h} 

**ll ^i^^l-Tll sl^cfl, Aj^fl^ Aij^ ^/^Aj- ^ a^ej] dlolEK225)S.^i ONTS.^-E-1 o]c^ 
-PON ^ 7i*l *fl^ ^ ^1^^(26)3. ^€4. 

<30> ZLSlJl, ^/<3# *fl\i #1?] ^H«.(26)^ «<H7^ ^ ^*K21)iiL <s}-^ 

z| 7>^^7> ^*Kr 1H7<3# *fl^ (212-1, 212-2)^- ^^1^£4 *)HW. o]nll > ^ 7>^^> 
7> JL^Rr iHV^tf ^^(212-1, 212-2)^ <*|&| ?m ^ ^aH^IM^ 

27flSl ^/^-tt ^^(212-1, 212-2)# a^^)^ oll^W. °1^^ y <H7<3# 

*im# OLT(300)^1^ ^H^H , ^/^ #3^: ^iL7}- <&o]x} 

Tfl ^4. ^, ^efl PON s.^ w<H7<3^ *fl\t* ^-§-^>7l A>-g-t!: EDFA7> ^ 
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1020030043846 #<N 2003/10/22 

<3i> ZL^JL, 44^1 0NK400-1 ^^1 400-16)^ ^ 27fl^ ^-3Hr# t^OT". 

^^Hr <*H* £ 3*1H ^ S. 3<>fl £^1^ B>ofl f^}^, ONT 1(400-1)^ 

Tfl^r fi,i(31) fi >2 (32)^ ^*>Ji ( ONT 16(400-16)^1^ fi 6> i(33), f 16 , 2 (34)^ ^jxj- 

^1- ^#^h ^, i 0NT(400-i)<^l^ f i ,i, f i>2 ^ ^t4t«- °l^^r °1^ 

-PON^l OLT<HH ONT-lrS 4^ °l-§-^>^ ^/^ €^*>^-S z^^l ONH cfl^ 

<32> o]st\- ^ ^-i- ol-g-*>c^ «H7<^ ^ ^*1(21)<*IH 1H7<8 

-tf HM^i* ^ ONT 1<HH ^d^tb IHV^ ^4 fi (ll f 1>2 ^l ^5Hr* a>-§- 
QAM ^S7l(22-1, 22-2 HH t^l^ ^SSjJI, ONT 16^1^ «o v ^/^^ ^Sir A 7 A 

fl6,l> f l6,2^ ^r^Hr* 1>^4S QAM ^S7l(23-1, 23-2HH c^Hg ^^cf. 

<33> zie)jL, ci^i^ HHV'Stf ^IJlI-^- ^^"71 (24)^1 ^VM-^1 ^ 

4*ch8: # ^Iss # ^ WDM ?l#eK211)^l7.- ; | # a1s(x DO wn) 
21- ^t^M 0NT(400-1 ^fl*l 400-16)3. ^^^H}. 

<34> ZLSlJL, IP *<HH ^ CH^IE^ IP 5]-^-Ei(28)# 7l ^ ^C^-PON OLT 7l 

¥ ^e1-?-(28)^l^ o]d^-P0N 7l^ol # ^l7l(29HH Adown^ ^ 

# ^]Jl3. # ^^51 Jl WDM ^^-e^ (211)^]^i # W <H7<3# ^I^(Xb)^- 

ONT(400-1 vfl^l 400-16)3. ^i^^^-. 
<35> ZL2]JL, WDM ?1^^(211)^7>-1 ^A] aUlUdo^)*! ^/oftf a]5L(A B )S1 

^K^g- % ^-5}-7l(215)l- 7]x\ ONT(400-1 ifl*l 400-16)5. ^-«ll^i}. 
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0030043846 <£A- 2003/10/22 

<36> ZLE]J1, ONTC400-1 vfl*l 400-16)^ WDM ?1*&|(216)^M A down) ^J" 

"cHV^ 1 " ^S(\B)^> ^r^€4. ^7|A^ ^-A] Al^(\ D0WN )^ # ^7l(217HH # 

71 ^IJlS old^l-PON ONT 7)^ ^4(220)-!- 7i^ ^ 

^ *4!3MBK*H80(224-1)* 

<37> W^/^-tf ^U B )^ # ^71(219)^1^ ^71 Aljrjg. ^T^l 

(221HH ^- 7fl<2} «<H7<3# ^(fl.l, fl,2 Sfe" fl6,l> ^16,2)5- ^3£l=K 4^ 

4 aJj^ z}- ONT tS. H-^s} ^r^Hr QAM 42:71(222, 223 HH 

^ iHV^-tf 3HEK226-1, 226-2)5. 4^ ^ TV ^ <g^^4. 

<38> 4, ONT 1^- 1:^ ONT 14 f u , fi j2 3 ^r^Hr?} &J1JEL5. QAM 4^71(222, 

223HHfe f l lt f 12 2) aV^3)-S. MHV'Stf d]olEil- 42:*}^ ONT 1<=H1 

*1 -M^- HMV'Stf (226-1, 226-2)1- 4^*H ^ ^)S. 

<39> tb^, ^cKONMH OLT^) « cf^-sf ^-cf. z}-z}-o| a>-§-^ ^ 

3 ^<3€ IP #^1 ^H^C^) (224-2)5} t^H§ «H7<3# *flv^ a}7§*}7) ^tt # 

47^ # *ti\i ^ tflolEK225)l- iHH^ltf. ol<2f go) ^ c-HolEil-^ old^-PON 

ONT 7]^- ^El4(220)oflAi cflolE^ ^ Sfl^t!- ^, ^ ^7l(218)ofl^ Xup^ s)- 

#-§: 5Hr # ^1515. ^ ^ WDM ^#ei(216), # ^-s}-7) (215)* 7\H 0LT(300)5 ^ 

*\7]*\, A>.g-^H1 o^sfl « 0 v^/^av *m ^ cflolEK225)# Jg-fH 0LT(300HH£| 

^ **fl y o v #^ 4 %lcf. 

<40> he] 31, 0LT(300H1 mt^. ^4 0LT(300) ^S] WDM ?11-&|(211)# **fl # ^ 

71(210)5. 4<d5H ^7l ^^r^cf. 
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20030043846 %^ °4A- 2003/10/22 

<4i> nejal, A o v ^ ^I^tt olc^-PON OLT 7)^ (28)<HH U-^/^tf 

^ <d^j cflolEi(225)^ "cMV^ *m ^ ^ll<H-¥-(26)S. ^^S]J1(213) IP ^ IP 
^E^(27)» ^-SH ^ IP ^^€i=f. 

< 42 > £ 4 ^ ^ofl 4^ ^Cl^-P0N# ^-g-*}-cr -g-^-§- ^tr W °1 

<43> s. 4 ofl £ a]^ wj-^ ^-a] -g-^g-g- ^tt 4fJ- °1 ^-P0N£ , L7fl^ OLT^)- Lxn7fla) 0NT# 

<44> SOCService Operator) DMC(Digital Medial Center)(41)3-f-Ei H o v ^ 

4lJ^r ^-^71(43)^1^ N7fl^ MPEG ^ ^3. AA ^€4. 

<45> nzlJL, z]-z]-<i| MPEG ^ *ti^£r *B)-7l(47-l vfl*l 47-NHH L7flS. 

e)S)c^ L7 fl^ old^l-pON 0LTC49-1, 49-2,... 49-D3. AA &lk$.^. 
<46> cj*l^ i>i(source)(42)5.^-Ei t^l^ <^^V tj] o] b\ c^ig 

^-&l7l(44)oflAi M7fl^ MPEG *fl^3. zj-zf Jf ^-B}-7l(48-l tfl^l 

48-M)ofl^ L7flS -g-^sqol L7fl ^ oIc^-pon 0LTC49-1, 49-2,... 49-D3. AA 
<4?> nelJi, IP *o v (45HH cllolEl#^ ip 2H>-Ei(46HH L7flS z]- 

A$) 0LT3. ^l^€i=f. 

<48> ZLE|J1, AA2) 0LK49-1, 49-2,... 49-L)3 HH^ ^ #^1 

c-flojEi^ ^7)9\ 5L 2 °\}*\ ^^«V ^ozf z>oj % Tfl ol^.(4io) ( # ^-s^l (411)» 7l ^ 
0NK412-1 ^A 412-16)1-3. 
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0030043846 %% <£A- 2003/10/22 

<&o] £ g-igg] 7 |#^ A>a o Vo. tflofl^ <^&| 7>^1 ^ ^ 7 > 



<50> 4 V 7l2} ^£r, OLT^l^i 7|-^^>7} «o V ^ «-§: <id^«H 0NTS 

h 0 V^ ^-g-g- ^ EDFA1- A>-g-*>^l ^ro.^, 0NTMH *]7\, ^a>o^o) w o v^ ^A]-g- 

<51> ^ > £ ^^. ) wJ-^oV o>q^ 7><y^o1 Jis^ c^ig 

-t- ^4^1-^1 QoSCQuality of Service)!- iL#^- ^ ^rfe JL^r7> 

<52> igj^, old^ % 7 >^7> ^ ^-Al $}o}B\ ^o] ^ ^ 
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1] 

o]^^. (Ethernet) *r-f-^ % 7}-^*> n <KPON : Passive Optical Network)^ Sa°W , 
^-f 3 *}<$x}3.^ c^ig HH7«3# 3H^« ^>-g-^>S. 

^/^^ ^ uq-eq- i^^*H A o v 7l zJ-z]-<2] A}-g-7> £ 

S*>J1 iHV^tf ^l^^f IPC Internet Protocol) ^ v -§: -f-tr ^ 3H^» ^ 

^lJl» ?H-*8«H ^WRr OLKOptical Line Terminal); 

/<g# a] ib ^^m. og^wv 0 > # 7 ] 0LT5. #^*Hr n^s] ONTCOptical Network terminal); ^ 
#71 OLTS^-Ei^ Aijr-g. a> 7 ) t)-^ ONT#S. ^-sl-sl- JL , cf^oj 0NT1:S.^-Ei B\ a] 

2] 

*fl 1 %H1 &°H, #7] 0LT ^ > 

MPEGCMot ion Picture Experts Group) ^ ^ HHeH- <>mrt-o} 
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#71 «<H7<3# *m ^ ^*HH 1M7<3# *ll\i* #7l A>-g-^> if 

5. ^r^^ ^r^HrS ^ ^^11 ^2:*>^ QAM (Quadrature Amplitude 

Modulation) ^2:7]; 

#7] nf^o] QAM ^ S7 lS^-Ei QAM HJ"£/<8# °J^^> *W-£| ^ 

^^"71; 

#71 "oH7<3# ^IJl-I- # ^S^fe *ll 1 # ^-^71; 

olc-l^-PON^ OLT 7]*g~$ ^ Bl S}^ olc-l^l-PON 0LT 7l^ ^e)-^-; 

^.a] cfloiE-ll- #<j\ ip ^-o]^ # 7 1 old^-PON OLT 7l^r ^el-^-S. eH-^*}7l J^tr IP 

#71 cf^o) ONTS^l tfl^lEil- # ^fl 2 # #^171; 

#71 rf^o^ ONTS^-E^ % Ai^l- #7] ^JlS. ^«r§>^ #7l ©Ic^-PON 

OLT 7l^r ^al^-S. ^SRr 1 % ^7); 

#7l cH^sj ONTS^-e^ «o v ^/^# ^ ^iL» #7l oic^-PON OLT 7]*g- ^El-^- 

#71 cf^Sl ONT^l ^Zf Sfl^Rr U <H7<3# ^l^*>7l ^ y^o] Ajjr 

1- #71 ^/<3# *fl^ ^ ifl^H ^df^b H <H7<3# *fl\i ^ *W-¥-; £ 

#71 % ^IsCXdown)^ # »<H7<3# ^ls(x B )» t!#^^H #3 

^ 1 WDM i#<5Kr ^ ## tr ^ # 7><^^> 

[^t 1 * 3] 

1 ^ iE^r ^1 2 ^Hl 5U°H, #71 cf^sl 0NT^ ( 
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*ll 2 WDM ; 

#7l *{1 {IJlUdown)* ^*!«H #7l {lis. ^*>fe *ll 2 ^ ^7) ; 

#7l ^/^ ^!I(l B )t ^{1*M ^71 Aiss £«;*Hr *\] 3 % ^7); 

ONT ^5]^ ojc-l^-poN ONT 7}^ ^e)-^-; 

#7l A>^-^>S-«.Ei #7l OLTS.^ {}JL ^ #7l ^^V^tf ^ ^-5L* #71 o)t) 

^-PON ONT 7)^ ^s^S-^Ei ^w^o} ^- \ up)S- 4^Rr ^11 3 t ^^1^1 ; 

#71 ^/^ ^It -g-£]<5Rr ^-Sf7l; ^ 

#7] Z^o} «j-^/^^V A]^-. A>-g-^^S ^£ ^^-ir ^TT {IS 

3. ^#§H ^#/^# HM^I* *HS*Rr cf^S] QAM 4S7l» zj-z}- 5L^>^ ^ -§-^ 

^1 3 %H1 £M>H, a o v 7 ) a}-^}^ ^£ 

z^o} ONT^S ZL-^*V «<H7<3# ^^s. 3* ^o.S ^ « 0 >^ ^{1 o.^- 

-g- ifl$ °lcl^ # 7><y^> 
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5] 

*fl 3 %H1 5U°H, 
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